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DETAILED ACTION 



Claim Objections 



1. Claims 22-31, 33-36 and 38 are objected to because of the following informalities: 

Claim 22 should be dependent from Claim 21 instead of dependent from Claim 1 as 
stated. Similarly, the claims listed above are all stated incorrectly. 

Appropriate correction is required. 



2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 



Claim Rejections - 35 USC § 103 



made. 



3. Claims 1, 3-4, 7, 9-11, 15-16, 21 and 26-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tamura (U.S. Patent 5,335,368) in view of Monma et al. (U.S. Patent 
6,211,830). 
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Regarding Claim 1, Tamura teach a device for matching the antenna impedance in a 
portable radio telephone having a folder casing and a transmission/reception circuit, comprising: 
a folder sensor for sensing a folded state and an unfolded state of the folder casing (Fig.l and 
Fig.2), and a matching circuit for matching the antenna impedance (Fig. 3 and Fig.4). Tamura 
does not teach the use of voltage control to control the matching circuit. Monma, however, 
teaches a controller for controlling the voltage applying to a matching circuit having a variable 
capacitance diode for matching the antenna impedance and an impedance of the 
transmission/reception circuit according to the voltage of the controller (Monma, Fig. 1 1). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teaching of Monma into the teaching of Tamura, to prolong the life of 
the portable phone by replacing the mechanical switch with electronic means. 

Regarding Claim 3, Tamura and Monma teach a device as claimed in claim 1 , wherein 
the matching circuit includes: an inductor having a first end connected to the antenna and a 
second end connected to the transmission/reception circuit; a first capacitor having a first end 
connected to the second end of the inductor and the transmission /reception circuit, and a second 
end grounded, and a second capacitor and a variable capacitance diode connected in series 
between the antenna and ground, wherein a capacitance of the variable capacitance diode is 
varied according to the voltage of the controller (Tamura, Fig.3 and Monma, Fig. 5; taking the 
official notice that the trimmer capacitor can be thought of as a fixed capacitor in series with a 
variable capacitor). 
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Regarding Claim 4, Tamura and Monma teach a device as claimed in claim 1 , wherein 
the matching circuit includes: an inductor having a first end connected to the antenna and a 
second end connected to the transmission/reception circuit; a first capacitor having a first end 
connected to the second end of the inductor and the transmission /reception circuit, and a second 
end grounded; a second capacitor having a first end connected to the antenna and the second end 
of the inductor, and having a second end connected to ground; and a variable capacitance diode 
having a first end connected to the antenna and the second end of the inductor, and having a 
second end connected to ground, wherein a capacitance of the variable capacitance diode is 
varied according to the voltage of the controller (Tamura, Fig.3 and Monma, Fig.6). 

Regarding Claim 7, Tamura and Monma teach a device for matching an antenna 
impedance in a portable radio telephone having a transmission/reception circuit, and an antenna 
movable between an extracted position from the telephone and a retracted position into the 
telephone; comprising: means for sensing an extracted state and a retracted state of the antenna 
and in response thereto providing a sensing signal; a controller for providing a control voltage in 
response to the sensing signal; and, means for matching an impedance of the antenna and an 
impedance of the transmission/reception circuit according to the control voltage from the 
controller (Monma, Fig.3 and Fig.4). 

Regarding Claim 9, see Claim 3 for the teaching of Tamura and Monma. 
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Regarding Claim 10, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claim 11, Tamura and Monma teach a device for matching an antenna 
impedance in a portable radio telephone comprising a radio having a transmission/receiving 
circuit, a foldable casing enclosing the radio telephone, the foldable casing movable between an 
unfolded position and a folded position, and an antenna movable between an extracted position 
from the foldable casing and a retracted position into the foldable casing, the device comprising: 
means for sensing whether the foldable casing is in the unfolded position and for sensing 
whether the antenna is in the extracted position, and for providing a sensing signal in response 
thereto; and, means for matching an impedance of the antenna and an impedance of the 
transmission/receiving circuit in response to the sensing signal (Tamura, Fig.2, and Monma, 
Figs. 3 & 4). 

Regarding Claim 15, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 16, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claim 21, Tamura and Monma teach a portable radio terminal, comprising: a 
radio having transmitting and receiving circuits; a foldable casing enclosing said radio, said 
foldable casing movable between an open position and a folded position; an antenna movable 
between a retracted position retracted into said foldable casing and an extended position 
extended from said foldable casing; means for sensing whether said foldable casing is in the 
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open position and for sensing whether said antenna is in the extended position, and for producing 
at least one sensing signal in response thereto; and an impedance matching system for matching 
an impedance of said antenna and an impedance of said radio, said impedance matching system 
receiving the sensing signal and including an impedance matching circuit having a varactor, the 
varactor having a varactor voltage which is changed in response to the sensing signal for tuning 
the impedance matching circuit (Tamura, Fig.2, and Monma, Figs. 3 & 4). 

Regarding Claim 26, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 27, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 28, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 29, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 30, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claim 31, Tamura and Monma teach the portable radio terminal of claim 21, 
wherein said sensing means includes a folder switch (Tamura, Fig.2). 

Regarding Claim 32, Tamura and Monma teach a portable radio terminal, comprising: a 
radio having transmitting and receiving circuits; an antenna movable between a retracted position 
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and an extended position; a sensor for sensing whether said whether said antenna is in the 
extended position and for producing at least one sensing signal in response thereto; and an 
impedance matching system for matching an impedance of said antenna and an impedance of 
said radio, said impedance matching system receiving the sensing signal and including an 
impedance matching circuit having a varactor, the varactor having a varactor voltage which is 
changed in response to the sensing signal for tuning the impedance matching circuit (Tamura, 
Fig.2, and Monma, Figs. 3 & 4). 

Regarding Claim 33, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 34, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 35, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 36, see Claim 4 for the teaching of Tamura and Monma. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tamura in view of 
Toba (U.S. Patent 6,438,392). 

In Claim 2, Tamura teaches a device as claimed in claim 1 , wherein the folder casing 
includes an upper casing and a lower casing with a mechanical sensor switch. Tamura fails to 
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teach the use of magnetic switch. Toba, however, teaches that the folder sensor includes: a 
magnet fitted to a position of an upper casing of the portable radio telephone; and a magnetic 
sensor fitted to a lower casing of the portable radio telephone (Toba, Fig. 1, the magnet 7). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teaching of Toba into the teaching of Tamura, to prolong the life of the 
portable phone by replacing the mechanical switch with a magnetic switch. 



5. Claims 5, 8, 12-14, 17-20, 22-25 and 37-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tamura in view of Tanaka et al. (U.S. Patent 6,219,532) and further in view of 
Okabe et al (U.S. Patent 6,198,441). 

Regarding Claim 5, Tamura teaches a device as claimed in claim 1, but fails to teach the 
use of memory and CPU as well as DAC to perform the control functions. Tanaka, however, 
teaches a controller circuit wherein the controller includes: a memory for storing data for an 
optimal antenna impedance matching for the folded state and the opened state of the folder 
casing (Tanaka, Fig. 1, Memory device 1 1). Okabe further teaches a central processing unit 
(CPU) for reading the data from the memory according to a signal from the folder sensor, and a 
digital-to-analog converter (DAC) for converting the voltage from the CPU into an analog 
voltage and providing the analog voltage to the matching circuit (Okabe, Fig. 8, CPU 51 and D/A 
converter 54). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Tanaka and the teaching of Okabe into 
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the teaching of Tamura, to prolong the life of the portable phone by replacing the mechanical 
switch with electronic means. 

Regarding Claim 8, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 7, wherein the controller includes; a central processing unit (CPU) for receiving 
the sensing signal and providing a digital voltage corresponding to the sensing signal; and a 
digital/analog converter for receiving the digital voltage and converting the digital voltage into 
the control voltage and providing the control voltage to the means for matching the impedances 
(Okabe, Fig. 8). 

Regarding Claim 12, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 11, wherein the means for matching impedances includes: a controller for 
receiving the sensing signal, and providing a digital voltage corresponding to the sensing signal; 
a digital-to-analog converter for converting the digital voltage into an analog voltage, and a 
matching circuit for matching an impedance of the antenna and an impedance of the 
transmission/receiving circuit in response to the analog voltage (Okabe, Fig.8). 

Regarding Claim 13, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 12, wherein the controller includes a memory for storing a digital value 
representing a voltage value for matching the impedances (Tanaka, Fig. 1). 
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Regarding Claim 14, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 12, wherein the controller stores voltage values for matching the impedances, 
corresponding to cases wherein: the antenna is extracted and the foldable casing is unfolded; the 
antenna is extracted and the foldable casing is folded; the antenna is retracted and the foldable 
casing is unfolded; and the antenna is retracted and the foldable casing is folded; and for 
selecting one of said voltage values in response to the sensing signal (Okabe, Fig. 8). 

Regarding Claim 17, Tamura as modified by Tanaka and Okabe teaches a device for 
matching an antenna impedance in a portable radio telephone comprising a radio having 
transmission and receiving circuits, a foldable casing enclosing the radio, the foldable casing 
movable between an unfolded position and a folded position, and an antenna movable between 
an extracted position from the foldable casing and a retracted position into the foldable casing, 
the device comprising; means for sensing whether the foldable casing is in the unfolded position, 
and for sensing whether the antenna is in the extracted position, and for providing a sensing 
signal in response thereto; a measurement device for providing a RF signal to the antenna, and 
for measuring an RF signal from the antenna; a controller for controlling the measurement device 
to provide the RF signal to the antenna in a reception mode, and to measure the RF signal from 
the antenna in a transmission mode, and for determining optimal antenna impedance matching 
values for respective modes, and for the folder casing positions and the antenna positions, and 
for storing the optimal impedance matching values; and, means for adjusting an impedance 
match between the antenna and the radio in response to the sensing signal under the control of 
the controller for each folder casing position, antenna impedance position, and transmission and 
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reception mode to vary an antenna impedance matching, the controller measuring a transmission 
level in the transmission mode and a reception sensitivity in the reception mode every time the 
antenna impedance matching is varied, to determine optimal antenna impedance matching values 
for each folder casing position, antenna impedance position, and transmission and reception 
mode, and to store the optimal antenna impedance matching values therein (Tanaka, Col.2, Lines 
27-33; Tamura, Figs.l & 2; Monma, Figs.3 & 4). 

Regarding Claim 18, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 17, wherein the means for adjusting the impedance match includes; a central 
processing unit (CPU) adjusting a voltage by a fixed increment from OV to a fixed voltage level 
in response to the sensing signal under the control of the controller for each folder casing 
position, antenna impedance position, and transmission and reception mode to vary an antenna 
impedance matching, and for causing the controller to measure the transmission level in the 
transmission mode and the reception sensitivity in the reception mode every time the antenna 
impedance matching is varied, and for providing a control signal for storing the optimal antenna 
impedance matching values; a memory for storing the optimal antenna impedance matching 
values under the control of the CPU; a digital-to-analog converter for converting the voltage 
provided by the CPU into an analog voltage; and a matching circuit for matching the impedance 
of the antenna and an impedance of the radio in response to the analog voltage (Okabe, Fig. 8). 

Regarding Claim 19, see Claim 3 for the teaching of Tamura and Monma. 
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Regarding Claim 20, see Claim 4 for the teaching of Tamura and Monm 

Regarding Claim 22, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 21, wherein said impedance matching system further comprises: a 
processor receiving the sensing signal and outputting a digital control signal in response thereto; 
and a digital to analog converter receiving the digital control signal and providing a varactor 
tuning voltage in response thereto (Okabe, Fig. 8). 

Regarding Claim 23, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 22, wherein said processor comprises a memory storing a predetermined 
digital value representing a varactor voltage value for matching said impedances, wherein said 
processor reads said digital value and outputs the digital control signal in response thereto 
(Okabe, Fig. 8). 

Regarding Claim 24, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 22, wherein said processor comprises a memory comprising a plurality of 
memory locations, each location storing a corresponding predetermined digital value 
representing a varactor voltage value for matching said impedances, wherein said processor 
reads one of said digital values in response to the sensing signal and outputs the digital control 
signal in response thereto (Okabe, Fig. 8; Tanaka, Fig. 1). 
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Regarding Claim 25, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 24, wherein said memory comprises four memory locations, a first 
memory location storing a corresponding predetermined digital value representing a varactor 
voltage value for matching said impedances when said antenna is extended and said foldable 
casing is open, a second memory location storing a corresponding predetermined digital value 
representing a varactor voltage value for matching said impedances when said antenna is 
retracted and said foldable casing is open, a third memory location storing a corresponding 
predetermined digital value representing a varactor voltage value for matching said impedances 
when said antenna is extended and said foldable casing is closed, and a fourth memory location 
storing a corresponding predetermined digital value representing a varactor voltage value for 
matching said impedances when said antenna is retracted and said foldable casing is closed 
(Okabe, Fig.8; Tanaka, Fig.l). 

Regarding Claim 37, Tamura as modified by Tanaka and Okabe teaches a method of 
producing a portable radio terminal comprising: a radio having transmitting and receiving 
circuits, a foldable casing enclosing said radio, said foldable casing movable between an open 
position and a folded position; an antenna movable between a retracted position into said 
foldable casing and an extended position extended from said foldable casing; means for sensing 
whether said foldable casing is in the open position and for sensing whether the antenna is in the 
extended position, and for providing at least one sensing signal in response thereto; and an 
impedance matching system for matching an impedance of said antenna and an impedance of 
said radio, said method comprising: sensing whether said foldable casing is in the open position 
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and whether the antenna is in the extended position; determining an optimum varactor voltage 
value to match the impedances; and storing a digital value representing said optimum varactor 
voltage value in a memory location in said impedance matching system (Tamura, Fig. 2; Monma 
Fig.3 and Fig.4; Tanaka, Fig.l; and Okabe, Fig.8). 

Regarding Claim 38, Tamura as modified by Tanaka and Okabe teaches the method of 
claim 37, wherein said determining and storing steps are performed when said antenna is 
extended and said foldable casing is open, when said antenna is retracted and said foldable 
casing is open, when said antenna is extended and said foldable casing is closed, and when said 
antenna is retracted and said foldable casing is closed (Tamura, Fig.2; Monma Fig.3 and Fig.4; 
Tanaka, Fig.l; and Okabe, Fig.8). 



6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tamura in view of 
Monma and further in view of Gureshnik et al. (U.S. Patent 6,459,398). 

In Claim 6, Tamura as modified by Monma teaches a device as claimed in claim 5, 
wherein a DAC is used to perform the control function. Tamura and Monma fail to disclose how 
the DAC is operated. Gureshnik, however, teaches that the DAC includes: a variable pulse 
generator for receiving a control signal and a data signal from the CPU and in response thereto 
varying one selected from the group consisting of pulse widths and pulse densities; and an 



Application/Control Number: 09/627,320 Page 15 

Art Unit: 2684 

integrating circuit for integrating pulses received from the variable pulse generator and providing 
an integrated output signal to the matching circuit (Gureshnik, Fig.l, and Fig.4). 



Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to T. Richard Lei whose telephone number is 703-305-4828. The 
examiner can normally be reached on 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dan Hunter can be reached on 703-308-6732. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-5403 for regular 
communications and 703-308-5403 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 




